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We present two cases of women who suffered from neurotrophic keratopathy (one of them had undergone penetrating keratoplasty) which had led to corneal thinning. Tachosil ® was used as an adjuvant treatment after topical medication by itself failed in both cases. To our knowledge, there are no reported cases of the use of Tachosil ® in corneal grafts.
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Corneal graft, corneal ulcer, neurotrophic keratopathy, Tachosil ® Tachosil ® is a fibrin sealant patch resulting from equine collagen coated with human fibrinogen and thrombin, [1] which forms a fibrin clot when exposed to body fluids allowing the collagen to adhere to the tissue surface.
[2] It is mainly used by different surgical specialties in order to achieve hemostasis, although other uses such as preventing chylothorax [3] or during prosthesis implantation in patients with Peyronie's disease [4] have been described.
Case Report
The first case corresponds to a 95-year-old Caucasian female patient who was referred to our hospital for eye redness in her right eye. Her medical history included hypertension and diabetes mellitus. For over 8 years she had been under ophthalmological treatment with artificial tears, autologous serum eye drops, and bandage contact lens due to continuous corneal epithelial defects as a result of neurotrophic keratopathy secondary to diabetes mellitus.
Anterior segment slit lamp examination revealed conjunctival hyperemia, superficial punctate keratitis, and a positive-fluorescein-staining paracentral area of local corneal thinning one-by-two millimeters [Fig. 1a] . No signs of anterior chamber inflammation or infection were present and the patient referred no pain. A piece of twisted cotton was used to qualitatively examine corneal sensitivity, being difficult for the patient to tell if the cotton piece was touching or not her cornea and no blinking response was obtained.
As the corneal defect was not limited to the corneal epithelium, we considered that a surgical approach to mechanically cover the defect was needed in order to avoid perforation as medical treatment itself would fail to control the situation in the short term. However, a corneal transplant or conjunctival coating was not considered as the best options due to the patient's age, corneal neurotrophism, and the defect's location. We did not have access to amniotic membrane in that moment, so we decided to use Tachosil ® . Using topical anesthesia, the Tachosil ® sponge previously cut to the correct size, was placed over the corneal defect, and physiological saline solution was used to enhance the adherence of the collagen to the corneal tissue. It was then covered with a bandage contact lens for 24 hours in order for the patch not to move from place.
The treatment was repeated on three occasions spacing 3 days each patching. A layer of fibrin was formed over the corneal defect and beyond its margins and although a leukoma remained, the corneal thinning and therefore the perforation risk were corrected with no need of major surgical interventions [ Fig. 1b-d] . Topical medication including autologous serum and artificial tears was continued.
The second case corresponds to a 72-year-old Caucasian female patient who was referred to our hospital for eye redness in her right eye. She had undergone penetrating keratoplasty as a result of a facial chemical burn 6 years ago, which had also lead to multiple eyelid surgeries leaving a severe eye occlusion defect. She was under treatment with artificial tears, autologous serum eye drops, and lubricant eye gels. Slit lamp examination revealed conjunctival hyperemia and a positive-fluorescein-staining local corneal thinning associated to local corneal neovascularization secondary to corneal exposure, with no signs of infection [ Fig. 2a] . The patient referred no pain. A piece of twisted cotton was used to qualitatively examine corneal sensitivity, but again no blinking response was obtained.
We decided to use Tachosil ® due to the risk of perforation and corneal graft failure. In this case, a new corneal graft was not considered due to intense neovascularization and in that moment we did not have access to amniotic membrane. After repeating the treatment two times using the same method as described above [Video Clip 1], a significant improvement was achieved (no significant corneal dellen was appreciated after this) and the necessity of undergoing another penetrating keratoplasty was avoided. However, a mild corneal leukoma persisted [ Fig. 2b ].
Discussion
Tachosil ® has been described in medical literature as a useful treatment in different keratopathies, especially when other therapeutical options are not available or not indicated in certain patients. Corneal micro-and macroperforations using Tachosil ® as an isolated treatment [5] [6] [7] or combined with amniotic membrane [8] have been described as the main ophthalmological applications of Tachosil ® . However, there are no reported cases of its use in corneal grafts.
In our experience, it was successful as a first-line treatment in severe complications of neurotrophic corneal ulcers (excessive corneal thinning with perforation risk) after applying it several times, although a leukoma remained in both cases, making it less useful if corneal defects are located near the visual axis. Although it is not a definite treatment for neurotrophic keratopathy, it can avoid further complications caused by this disorder such as ocular perforations, by creating a collagen membrane over corneal defects. It represents a simple solution in cases in which patients are not good candidates for corneal keratoplasty and other corneal bandages such as amniotic membrane are not available.
Conclusion
Neurotrophic corneal defects usually represent a challenge for clinical physicians due to the lack of effective treatments. Further investigation should be considered in to study the role of Tachosil ® and compare its effectiveness with other biological adhesives as there are no reported studies concerning its ophthalmological use.
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